Thin-fiber cutaneous innervation and its intraepidermal contribution studied by labeling methods and neurotoxin treatment in rats.
Sensory nerves innervating rat distal limb skin were labeled by axonal transport of an enzyme-lectin conjugate injected into lumbar dorsal root ganglia (DRG), with emphasis on tracing the course of the thin axons. Selective neonatal neurotoxin destruction of most unmyelinated sensory or sympathetic axons was achieved by treatment with capsaicin (CAP) and 6-hydroxydopamine (6-OHDA), respectively. The relationship of substance P-immunoreactive (SPI) axons to the patterns of axonal transport-labeled thin axons was compared in normal and neurotoxin-treated animals. SPI is restricted to a limited population of unmyelinated axons, and electron-microscopic observation reveals its total absence in myelinated axons. SPI fibers of sensory origin, as determined by CAP susceptibility, can be traced into the epidermal stratum spinosum, in relation to guard hair follicles, mast cells, and a specific class of small blood vessels. These morphological features are not eliminated by neurotoxin sympathectomy, and some are inferred to contribute to the initial events associated with the neurogenic vasodilation and plasma extravasation associated with the inflammatory response. A re-evaluation of the concept of "free nerve endings" is suggested in the context of the variety of afferent and efferent patterns displayed by sensory peptidergic unmyelinated axons, their putative nociceptive role, and the functional diversity of sensory C fibers.